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Pyromechanical fastening element 



The invention relates to a pyromechanical fastening 
element for mechanically connecting two structural 
5 parts in an unremovable and fixed manner. 

When assembling mechanical structural elements, 
connections are preferably established by means of 
screws and nuts. Especially in the automobile 
10 industry, however, often the parts that are to be 

connected are in positions that are difficult to access 
so considerable outlay on devices, robotic screwing 
arrangements and assembly systems is required. 

15 Substantial progress could be achieved if above all 
parts whose connection positions are practically 
inaccessible are provided with fastening elements that 
can be activated after joining and in consequence of a 
change in shape bring about jamming, riveting or 

20 bracing of the structural parts. 

The underlying object of the invention is therefore to 
develop a pyrotechnically acting fastening element that 
is deformed or changed after a specific supply of 
25 triggering energy in consequence of the pressure build- 
up of a pyrotechnic explosive charge in such a way that 
structural parts are connected together in an 
unremovable and fixed manner. 

30 For a better understanding, by way of an example of a 
front-end bumper module 9 of a motor vehicle Figure 6 
shows the technical assembly problem of the screw 
connection with screws 11 that is difficult to access. 



35 The completely fitted bumper module 9 here is moved 
onto the partition plates 10 and screwed with the 
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assistance of robots. This assembly is expensive and 
time-consuming . 

A further object of the invention is to find a 
5 fastening element that renders possible without the use 
of tools a fixed mechanical connection for assembly 
positions that are difficult to access. 

At the same time, the element should be shaped in such 
10 a way that on the one hand it can be fixedly pre- 
assembled on one of the structural elements to be 
joined and, on the other hand, it permits adjustment of 
the other structural element. 

15 In accordance with the invention, these objects are 
achieved by means of the features of claim 1. The 
invention is distinguished in that the fastening 
element consists of a metallic shell, arranged in the 
head portion of which there is a pyrotechnic propellant 

20 charge that is adjacent to an adapter and arranged on 

the rear portion of the shell adjacently to the adapter 
there is a fastening means for a first structural part, 
and a second structural part can be slid on between the 
first structural part and the adapter, with the shell 

25 having at its head portion set fracture notches that 
extend in the longitudinal direction and rip open the 
shell when the propellant charge is ignited and can be 
bent around the adapter, thereby fixedly connecting the 
first structural part to the second structural part. 

30 

. For the purposes of a search-aid in the case of later 
use, the head portion of the shell is preferably formed 
so that it is conical. 

35 The shell of the fastening element is advantageously 
produced using the deep-drawing process, with the 
adapter being embedded in the shell with press fit. 
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For the purposes of simple ignition of the pyrotechnic 
propellant charge, advantageously the propellant charge 
can be ignited by means of a punctiform heat source, 
5 with the heat source preferably being a laser beam of a 
laser . 

The fastening means for the first structural part is 
preferably a flanged edge. However, any other kind of 
10 fastening can also be used. 

In order to be able to connect less exact joint parts 
as well, advantageously adjacently to the second 
structural part a floating disc is slid onto the 
15 adapter as a counter-bearing. 

The invention is described in the following with the 
aid of exemplary embodiments. 

20 Figure 1 shows a typical basic solution with regard to 
- achieving the "pyromechanical fastening element" in 
accordance with the invention. 

The pyromechanical fastening element consists of a 
25 shell 2 that is produced according to the deep-drawing 
process with a conical head portion 3 as a search-aid 
in later use. The shell 2 has set fracture notches 6 
that guarantee a specific ripping-open action. The 
propellant 4 is arranged in the front region. An 
30 adapter 5 closes off the charge chamber with a press 
fit. After loading the propellant 4 and pressing in 
the adapter 5, the shell 2 is pressed onto the 
adapter 5 in the rear region in a form-locking manner. 
The element is thus prepared for pre-assembly on a 
35 structural part la. A flanged edge 7 is provided for 
the purpose of fastening the first structural part la. 
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Figure 2 (exemplary embodiment 1) shows the fastening 
element in accordance with the invention, pre-assembled 
on a partition-plate sheet as the first structural 
part la and with a second structural part lb slid on 
5 and a floating disc 8 as a counter-bearing. Figure 3 
shows the fastening element after the propellant 
charge 4 has been triggered, thereby resulting in 
riveting . 

10 Function: 

If after joining the sheet/structural-element parts the 
pyromechanical fastening element has a heat source (for 
example a laser) applied to it that acts in a 

15 punctiform manner and the power density of which is so 
high that it causes incandescence of the shell 2 in a 
punctiform manner, the propellant charge 4 is ignited. 
Depending on the type of pyrotechnic propellant charge, 
a rapid high pressure is generated in a temporally 

20 controlled manner. The pre-notched spreading elements 
of the shell 2 are accelerated greatly and bend around 
sharply in consequence of the specifically selected 
material. The previously loose connection is 
practically riveted. It can be advantageous, as shown 

25 in the example of Figure 2 and Figure 3, to use a so- 
called "floating disc" 8 as a counter-holder in order 
to use less exact joint parts too. 

Figures 4 and 5 show the effect of the fastening 
30 element without a counter-holding disc. 



